Integration and long-term expression in xenografted human glioblastoma cells using a plasmid-based transposon system.
Gene therapy has the potential to become an effective component of cancer treatment by transferring genes that cause immunomodulation or tumor cell death or that inhibit angiogenesis into tumor cells or tumor-associated stroma. Viral vectors have been the primary gene transfer vehicles used for intratumoral gene transfer to date. Plasmid-based vectors may be safer and more scalable than viral vectors. However, attempts at plasmid-based intratumoral gene transfer have been met with transient expression and poor gene transfer efficiency. Here we report integration and long-term expression of reporter genes in human glial tumors, growing in nude mice, using the Sleeping Beauty (SB) transposon system. A two-plasmid system was used, in which linear polyethylenimine was complexed with a GFP, NEO, or luciferase transposon plasmid and a SB transposase-expressing plasmid. SB-mediated transposition led to chromosomal integration of the NEO transgene in roughly 8% of tumor cells. SB-mediated insertions were cloned from the genomes of glial tumor cells to provide molecular proof of transposase-mediated integration. Luciferase studies showed that SB facilitated long-term expression of the transgene in glial tumors. SB-mediated intratumoral gene transfer is a novel, nonviral technique that could be used to augment conventional therapy for glioblastoma or other cancers.